Single-photon sources have been discussed as the building blocks of quantum cryptography, optical quantum computation, spectroscopy, and metrology. However, when using sources based on single emitters, the success of these proposals depends on the ability to achieve near-unity collection efficiency into well-defined modes. Some of the current state-of-the-art efforts aimed at achieving these criteria have been demonstrated, but despite an impressive progress the results still fall short. In particular, a collection efficiency of 38% were reported using microresonators [1] , while a nanowire device reached an efficiency of 72% at cryogenic temperatures [2] . Here we report on a broad-band room-temperature scheme, which uses a layered dielectric antenna for realizing ultrabright single photon sources with near-unity collection efficiency.
Single-photon sources have been discussed as the building blocks of quantum cryptography, optical quantum computation, spectroscopy, and metrology. However, when using sources based on single emitters, the success of these proposals depends on the ability to achieve near-unity collection efficiency into well-defined modes. Some of the current state-of-the-art efforts aimed at achieving these criteria have been demonstrated, but despite an impressive progress the results still fall short. In particular, a collection efficiency of 38% were reported using microresonators [1] , while a nanowire device reached an efficiency of 72% at cryogenic temperatures [2] . Here we report on a broad-band room-temperature scheme, which uses a layered dielectric antenna for realizing ultrabright single photon sources with near-unity collection efficiency. Figure ( b) presents the experimentally measured emission intensity as a function of collection angle, which matches very well the theoretical predictions plotted by the red curve. By carefully measuring the collected counts and accounting for the emitted photon numbers from a single terrylene molecule, we determined the collection efficiency to be 96% [3] . Furthermore by adjusting the antenna parameters we could make an output mode to be very close to the radially polarized doughnut mode which can be converted into other modes such as the fundamental mode of an optical fibre with high fidelity [4] . Our approach is wavelength insensitive and compatible with cryogenic experiments. We will discuss various details of the design, fabrication and characterization of our dielectric planar antenna and its various applications to other types of single emitters -semiconductor quantum dots, diamond color centers, or solid-state ions.
